Epidemiological study on professional football injuries during the 2011 Copa America, Argentina 
Introduction
Football (soccer) is the most popular type of sport worldwide. It has been estimated that at least 200,000 professional football players and 240 million amateur players practice this sport, which covers all age groups and both genders. It also presents a high injury rate. [1] [2] [3] [4] [5] Approximately 80% of these individuals are male. 6, 7 It is a sport that involves much physical contact and short, fast discontinuous movements such as acceleration, deceleration, changes of direction, jumps and pivots. Because of these characteristics, it presents high numbers of injuries in absolute terms 8, 9 and has aroused great interest within the field of sports traumatology.
High-yield sports have gone through many changes over recent years, particularly in relation to increased physical demands and risk of injury. It has been estimated that the incidence of football injuries is around 10-15/1,000 hours of training, and can be four to six times greater during games, depending on the study design and the criteria used for defining and characterizing the injuries. 10 This heterogeneity causes difficulty with regard to epidemiological analysis, data gathering and the uniformity of the diagnostic criteria and recovery time.
Methodological variations give rise to significant differences in the results and make conclusions and comparisons between studies very difficult. With the aim of minimizing these discrepancies, a group of specialists at FIFA's Medical Assessment and Research Center (F-MARC) was brought together in 2005 and established a consensus by defining concepts and standard methodology for studies on football injuries. 11
Materials and methods
The concept used to defined football injuries was the same as chosen by Fuller et al. 11 for the FIFA consensus of 2005, i.e. describing them as any physical complaint sustained by a player that results from training or games, independent of any need for medical care or time off from activities.
The subjects of this investigation were the players in the 12 teams that took part in the 43 rd Copa America tournament, which was held in eight cities in Argentina between July 1 and 24, 2011, organized by Conmebol. During this period, the team studied played 26 games and each team participated in a minimum of three games, equivalent to the preliminary phase of the tournament, and a maximum of six games, if they participated in the final or the third-place playoff. The general data on the tournament are gathered together in Table 1 .
The injuries were evaluated by each team's medical department at the ends of the games. The records containing the data relating to the type of injury, body segment affected, date of occurrence, severity and minute of the game in which they occurred were informed by the teams' physicians and were complied by a member of the tournament organization. Appendix A on the last page presents FIFA's standard form in Spanish that was used by the physicians during the competition.
The severity of the injuries was subdivided according to the estimated recovery period in days, as follows. Grade I/ insignificant: no time off needed; grade II/minimal: 1 to 3 days off; grade III/mild: 4 to 7 days off; grade IV/moderate: 8 to 28 days off; grade V/severe: more than 28 days off; and grade VI/ career-terminating. 11 The final results from this study were assessed retrospectively and were grouped in accordance with FIFA's methods, including the segment classification, injury mechanism (trauma or overload) and diagnoses (Annex 1).
Results
There were 26 games, played over a 17-day period. Among these, the duration of 23 games was 90 minutes and three games lasted for 120 minutes, thus totaling 2,430 minutes of game. In total, 26 players suffered injuries, accumulating 63 injuries.
The type of injury most frequently sustained was bruising (25 cases), and the regions most frequently affected were the thighs (17 injuries) and knees (15 injuries). Table 2 and Fig. 1 present the injuries groups according to diagnosis, and Table   3 and Fig. 2 
Teams participating 12
Players per team 23
Goalkeepers per team 3
Total number of players 276
Total number of matches 26
Games with extra time 3
Minutes played 2,430
Players injured 26
Total number of injuries 63
Source: Conmebol Table 1 Among the 26 players injured, 13 (50%) suffered injuries due to contact, while the other 13 (50%) became hurt through indirect trauma. The referees considered that nine of the 13 cases of contact (69%) were fouls, but only one player was sent off.
The Peruvian team did not send in the data relating to the minute of the game at which the injury occurred, nor did they inform the length of time off that these players needed, as estimates for injury severity. In individual terms, four Peruvian players suffered four injuries each, and these were the players who individually presented the greatest numbers of injuries. The Peruvian team was also the one that had the greatest number of injuries, totaling 35. Two Chilean players suffered injuries in the game against Peru and the time during the game at which these occurred was also not informed.
In relation to the minute of the game, 26 injuries were reported. Of these, 13 (50%) occurred during the first half, 12 (46%) occurred during the second half and one (4%) occurred during extra time. The injuries suffered by players of the Peruvian team were excluded from the statistics, because the minute at which they occurred was not specified. The halves of the game were subdivided into 15-minute periods and extra time. The period with the greatest number of injuries was from the 76 th to the 90 th minute of the game, with a total of seven injuries (27%). The distribution of the injuries according to period of the game is shown in Fig. 3 .
Injury Cases (n)
The estimated number of injuries according to the duration of the activity was 70.7 per 1,000 hours of game, and the incidence of injuries per tournament game was 2.42 over the duration of the competition.
With regard to the prevalence per region of the body, it was seen that 54 (85.7%) of the injuries occurred in the lower limbs and nine (14.3%) occurred elsewhere in the body. Two (3.3%) occurred in the arms, three (4.7%) in the trunk region and four (6.3%) in the head and neck.
Bruises accounted for 39% of all of the injuries (25 in total), followed by muscle contractures with 19% (12 in total). It was noted that nine of the 25 bruises (36%) occurred in the knee, which was the segment most affected. The distribution of these injuries according to body segment is presented in Table  4 and Fig. 4 . In relation to muscle contractures, the segment most affected was the thigh, accounting for seven of the 12 injuries (58%), while three (25%) occurred in the calf. The adductor muscles were more frequently involved in the thigh, accounting for three of the seven injuries (43%).
The distribution of the injuries according to severity showed that grade II/minimal injuries (nine cases) were responsible for 32.14% of the total, followed by grade IV/ moderate injuries (eight cases), with 28.58%. Grade V/severe injuries (one case) accounted for only 3.58%, thus totaling 28 injuries reported. The Peruvian team was excluded from these statistics because data relating to severity were not provided in detail. 
Discussion
Several epidemiological studies on the incidence and causes of football injuries have been conducted, 1,2,5,7,11 with the aim of reducing the morbidity in these cases and increasing the players' safety. Methodological problems relating to these investigations were described in detail by Finch et al., 12 Jung and Dvorak 13 and Noyes et al., 14 and these included differences in the concepts used, differences relating to data-gathering and lack of uniformity regarding diagnostic criteria and recovery time. A variety of risk factors and preventive measures have been cited, [15] [16] [17] but few groups have investigated the real effectiveness of such measures. [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] Previous injuries and inadequate rehabilitation were indicated as risk factors for future injuries by Dvorak et al. 15 and Hawkins et al., 28 and up to 25% of the cases are recurrent injuries. 29, 30 Younger football players present greater incidence of injuries to the arms, head and face than the average. 31 Sullivan et al. 32 suggested that the more reckless behavior of these players during sports activities is the main explanation for this finding. In the legs, too, it is noticeable that there is greater incidence of bruises among young players. Most of these are caused by trauma, although it is observed that over the football season, up to 34% of the injuries are due to overload. 30 With regard to prevalence according to diagnosis, bruises, strains and sprains are the injuries most frequently encountered in the literature. [33] [34] [35] Our study found similar results, given that in addition to showing that leg injuries formed the absolute majority, the types more found were bruises and contractures. Since most of the injuries occurred in the muscles of the thigh and lower leg, the results obtained were concordant, given that they showed that the thigh muscles were the main injury site.
Approximately 28% of the injuries occurred during foul tackles, and this proportion is even higher in international competitions. 36 In another study, Fuller et al. 37 pointed out that referees consider 47% of the tackles responsible for cases of injury to be fouls. The data gathered in the present study indicate that the referees were more rigorous during the Copa America, such that 69% of these cases were considered to be fouls. Traditionally, it is observed that referees are less tolerant in international games with regard to physical contact between players, although the reasons for this have not been discussed.
Determining the exact time during the game at which injuries occur is also fundamental, given that the great majority of them occur in the first and last 15 minutes of the game. 38 In this regard, the present study found similar results, given that most of the injuries occurred during the last 15 minutes of the game. The estimate for the number of injuries according to the duration of the activity was 70.7 for every 1,000 hours of game, and this was compatible with the data in the literature (40-90/1,000 hours of game). 10 The large number of injuries observed may reflect greater intensity of the matches because of the extremely competitive nature of tournaments between nations. However, further studies are needed in order to confirm this finding.
The classification of the injury severity generally reflects the length of the player's time off. One model that has traditionally been used 30 divides injuries into grades I, II and III, such that grade I includes time off < 7 days, grade II between 7 and 28 days and grade III > 28 days. Another classification that has commonly been used separates injuries into trauma and overload types. Van Mechelen et al. 39 defined acute injuries as those that were caused by a single traumatic event and overload injuries as those caused by repetitive microtrauma. The present study was based on the FIFA consensus of 2005, which divides injuries into six categories, and it demonstrated that the majority were classified as mild injuries with time off of no more than three days. This finding is concordant with the general findings in the literature.
It has also been observed in some epidemiological studies that the risk of injury varies from one player to another according to their playing positions. 34, 40 However, with the advent of modern football, in which the players hardly maintain fixed positions at all, this situation has changed. This can be confirmed from the studies by Ekstrand et al. 5, 41 and McMaster et al., 34 which did not find any significant difference in player position with regard to the incidence of injury. Goalkeepers account for the majority of arm injuries, given that this is the only playing position in which these limbs are used to perform the function. 42 The present study did not take injured players' positions into account because of the scarcity of pertinent information. Certain methodological limitations of the present study need to be pointed out. There is a possibility that the outcome information may have been biased, given that precise data on injuries could have been altered or even omitted by the teams' physicians. The information obtained in relation to injuries that occurred during games played by the Peruvian team were incomplete, thus making it impossible to include data relating to the time during the game at which the injury occurred and relating to estimated severity according to the time off. The effect of these potential biases of information on the prevalences detected therefore cannot be adequately estimated. Furthermore, the small size of the sample of players and matches and the cross-sectional nature of this study impede establishment of an unequivocal cause-effect relationship. We also emphasize that this was the first study conducted at this level involving Conmebol.
Segment Cases

Conclusions
The analysis on the results obtained from the present study made it possible to outline a profile for the prevalence, distribution according to body segment, time of occurrence and severity of injuries among professional football players in the national teams that took part in the Copa America in Argentina in 2011.
The great majority of the findings from this study are concordant with the data obtained from other epidemiological studies involving football injuries. There was greater prevalence of injuries in the lower limbs; the most frequent diagnoses were muscle injuries and most of the injuries were of mild grade of severity. Moreover, injuries occurred slightly more often during the last 15 minutes of the match. These observations indicate that the statistics on such studies have an unvarying and predictable pattern. There was coherence in the data obtained in relation the incidence of injuries per 1,000 hours of game.
However, the referees' rigor in relation to physical contact between the players was much greater than the average found in the literature. This may reflect discrepancies in the methodology used, between the different studies, as well as suggesting that there is greater intensity and competitiveness in games in tournaments between nations. The conflicting results cannot be considered to be definitive, since they need to be compared with other epidemiological studies that use similar designs and concepts.
